In this paper we study individuals' choice of general practitioners (GPs) utilizing revealed preferences data from the introduction of a regular general practitioner scheme in Norway. Having information on relevant travel distances, we compute decision makers' travel costs associated with different modes of travel. Choice probabilities are estimated by means of nested logit regression on a representative sample of Oslo inhabitants. The results support the general hypothesis that patients prefer doctors who resemble themselves on observable characteristics: Individuals prefer GPs having the same gender and similar age.
Introduction and background
When a patient consults a physician in an event of illness, the first of the physician's tasks is to reveal is the cause of illness, i.e. the diagnosis. A second task is to recommend an appropriate treatment and ensure that the patient is compliant with the treatment. Communication between the physician and the patient is an important element in both these processes. If the information transmission is efficient such that physician and patient are able to communicate easily and understand each other, the physician may be more likely to succeed in setting the correct diagnosis than if the converse was true. One may also argue that mutual confidence and unconstrained communication may cause the treatment to be more effective, as the degree of patient compliance is likely to be higher if the patient receives and understands the information relevant for the treatment. Often the doctor-patient relationship is described as a one of imperfect agency with the patient as the principal and the doctor as the agent. As described by Scott (2000 Scott ( , p.1179 ) the communicative ability of the matched doctor-patient unit is likely to affect the cost structure and the efficiency of a consultation, and transmission of information is thus likely to play a central role in meeting the objectives of the patient. The process of choosing a health care provider may thus be understood within the context of an agency paradigm, where part of the consumer's objectives is to affect the degree of imperfect agency, as suggested by Scott and Vick (1999) .
The consumer (principal) may mitigate agency imperfections by choosing a matching doctor (agent). We follow this idea and assume that patients prefer GPs who resemble themselves with respect to observable characteristics. This application of the old saying that "birds of a feather flock together" is shown to be a useful guide in the empirical specification where we model a representative decision maker's choice of GP within the random utility framework. The basic idea of this modeling framework is that a decision to choose a particular GP is considered the outcome of optimizing behavior, and a particular GP is chosen because the associated utility is higher than that of other alternatives.
The determinants of practice choice are examined in several studies, as reviewed in Scott (2000) . Most earlier studies involving choice analysis and matching of GPs and patients consist of analysis of individuals' stated preferences with regard 2 to hypothetical GPs. Examples of studies based on choice experiments are Scott and Vick (1998) , Scott and Vick (1999) , and Ryan et al. (1998) . In these studies discrete choice experiments is applied to estimate the relative impact of different attributes of hypothetical GPs. While there are some obvious advantages with generating data in a controlled environment with appropriate sampling design, there are also drawbacks: The results are shown to be sensitive to the design and, in particular, the level of the attributes are shown to affect estimates of willingness to pay (Ryan and Wordsworth, 2000) . Even though discrete choice experiments leave some important value judgments to the researcher, few studies use data on patients' revealed, rather than stated preferences. One example is Dixon et al. (1997) , who examine the determinants of the rate at which patients left practices in three English health authorities. This study focuses on patients who revealed their preferences by switching practice without changing their home address. The main findings are that patients are more likely to leave a practice if it is small, if it is associated with longer travel distance and if it has shorter opening hours. They also find that 38 percent of the patients are registered with the practice closest to their home. Applying Norwegian data Lurås (2003) studies the consumers' ranking of GPs and find that individuals prefer GPs who are specialists as compared to GPs without specialist status. Other results are that consumers prefer a GP with the same gender, and that choice probabilities are found to be declining in the age difference between GP and patient.
An important feature of the latter studies is that endogenous sample selection is not accounted for even though one may argue that it is not obvious that individuals showing active switching behavior are representative for the general population.
The present paper contributes to the literature by utilizing revealed preferences data in a setting where we are able to account for the potential selection bias resulting from endogenous sample selection. Having access to data describing the total population we are able to construct a representative sample of decision makers by means of the propensity score matching method. This material is well suited to study how attributes of GPs such as age, gender and specialization affect the individuals' choice of GP. The results from estimation of a nested logit model support the hypothesis that patients prefer GPs who resemble themselves with respect to observable characteristics. Individuals are more likely to choose a GP with the same gender, and the estimated choice probabilities are declining in the age difference.
The paper proceeds as follows. In Section 2 we give a brief description of the Norwegian reform of general practice. Data and sampling strategy is described in Section 3 while the econometric model is specified in Section 4. Results from estimation are given in Section 5 while Section 6 concludes and discusses the policy implications of the findings.
Institutional setting
The data used in this study is from Norway, a country with a national health service financed mainly through general taxation. A nationwide introduction of a regular general practitioner scheme in 2001 serves as a natural experiment providing detailed data on individuals' preferences for GPs. In order to implement this list patient system, every inhabitant was asked to return a response form ranking their three most preferred GPs in descending order. Since the submitted ranking information was intended to be used in the actual matching process forming each GP's patient list, this material constitutes a unique source of information on individuals' revealed preferences for GPs. Under the new scheme, more than 90% of the GPs are self-employed, with a payment system consisting of 30% per capita payment from the municipalities and 70% fee for service payment. The latter includes out of pocket payment from patients paying a fixed fee per consultation (e 14.70 in 2001) , with an annual ceiling. A special feature of Norwegian general practice is that two types of general practitioners exists: some have status as specialist in general medicine, the remaining do not have this status. GPs with specialist status are entitled to a higher consultation fee. The additional fee (e 6.80) is financed by the National Insurance Administration. In order to achieve the formal specialist status the physicians are required to have more than four years of work experience in general practice, one year of experience from an inpatient or outpatient hospital department, and further, they need to fulfil a post-graduate education programme.
This programme consists of courses, seminars and supervision from a senior GP.
If one believes that more education adds to GP quality, specialist status may be considered to be an observable indicator of quality. Admittedly however, knowledge on specialist status of GPs is information that most likely is not acquired 4 by every decision maker. In the same way that we expect costs to affect choices in situations were costs are hard to calculate 1 , it is meaningful to investigate the impact of this attribute on choice probabilities. The reason is that the aim is to model the behavior of a representative decision maker. In summary, the market under consideration may thus be described as one where traded goods have observable quality differentiation and no consumer price variation, as the patients' out of pocket payments were the same for both types of GPs. An interesting question is then, does specialist status affect the demand for GP services, and if so, what is the magnitude of this effect?
Data and sampling strategy
Our data set is provided by the Norwegian Social Science Data Services. The observation unit is the individual inhabitant. All inhabitants in 14 Norwegian municipalities are included in the original data set. In this paper we will only use observations from inhabitants and GPs in the city of Oslo. The main reason for this decision is that an extract, containing the data from this densely populated metropolitan area gives more precise information on travel distances, compared to data from more rural areas where large geographical areas share the same postal code. As we know the residential addresses of consumers and practice addresses of GPs, a measure of the relevant travel distances in kilometers and travel time in hours can be added from a drive-time matrix.
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One may argue that a limitation of this study is that we do not have exact information on the travel distances of each consumer. However, other methods of gathering information on travel distances would most likely also be imperfect. Further, the fact that Oslo has more than 400 unique postal codes, and that the distance matrix has recorded travel distances as short as hundred meters suggest that the measurement errors are small.
We are interested in studying the choice of sovereign consumers. Since parents are likely to choose the GP for their children we exclude observations of consumers younger than 18. After the exclusion of some observations where relevant information was missing, our sample has 401999 unique observations, of which 68% participated in the choice process. Descriptive statistics of the decision makers are given in Table 1 . In the left column we give a description of the adult population of Oslo residents. The variable unemployed is a dummy variable equal to 1 if an individual received any unemployment benefits in the period 2000-2002, and we se that see that 10% of the adult population has received such benefits. The variables net wealth and income consist of 10 groups categorized according to the deciles in the 14 municipalities. From the statistics on variable net wealth we see that 10.5% of the population has a net wealth lower than the first decile, and we see that 10.3% has a net wealth between the first and second decile.
Only observations of individuals who returned the response forms, henceforth referred to as participants, can be used when estimating our choice model in Section 5. Individuals who did not take part in the GP choice process, henceforth referred to as non-participants, will therefore be excluded. As can be seen by comparing the three columns in Table 1 , the consumers who participated in the choice process do not seem to be a representative sample of the inhabitants in Oslo.
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We observe that a larger share of females returned their GP preferences as compared to males.
We also observe that individuals with many years of schooling and high income are over-represented among participants, while younger individuals and people born in a foreign country, and people who have received unemployment benefits in the years 2000-2002 is clearly under-represented. The situation at hand has similarities with the sample selection situation described by van de Ven and van Pragg (1981) .
They study the demand for deductibles in private health insurance applying survey data where a large share of individuals returned incomplete questionnaires. They develop a two part binary probit model with endogenous sample selection in order to address the issue that the unobserved, and hence omitted, variable "expected medical expenses" is likely to relate both to the probability of completing the questionnaire, and to the probability of preferring a health insurance with a deductible.
In the current situation one might suspect that the decision maker's state of health is related both to the probability of submitting provider preferences, and to the 3 Confront Table A.1 in the appendix for a description of geographic representation in Oslo 6 Decile1 refer to proportion of individuals with wealth/income less than Decile1. Decile2 refer to proportion of individuals with wealth/income between decile 1 and 2, etc.
relative valuation of the various attributes of GPs, such as GPs' specialist status.
The empirical model is set up to model the decisions made by a "representative decision maker". If estimation is performed on a random sample from within the subset of self selected participants, the result may be biased coefficients or coefficients with an unclear interpretation. If the estimate of coefficients and the average willingness-to-pay is to have a meaningful interpretation, it is important that the decision makers included in the estimation sample really are representative for the population. As we are considering the choice between a large number of alternatives, the binary choice selection model considered by van de Ven and van Pragg do not seem applicable to the situation at hand. However, as we have a large number of observations and detailed information on the characteristics of both participants and non-participants we have the opportunity to generate a representative sample.
Following Rosenbaum and Rubin (1983) , we generate a representative sample of Oslo inhabitants by applying the method of propensity score matching, replacing non-participants with participants having approximately the same predicted participation probability.
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The procedure may be described as follows: Let S denote the set of Oslo inhabitants, consisting of both participants and non-participants,
1. Estimate the probability of participation applying the total population, S, and calculate the predicted participation probabilityρ is , i = The results from the estimation of the participation probabilities are given in Table A .2 , and the details from the matching routine is described in Table A.3 in the appendix. By comparing the means in the third column of Table 1 with 4 Representative samples can be achieved by beans of stratified sampling. Even though this is a simple approach with a small number of strata, it is not feasible in our situation where the aim is to account for a larger number of characteristics. The reason is that the number of distinct strata becomes unmanageable as the number of variables, or categories within each variable, increase: With 2 categories and V variables there are 2 V distinct strata.
8 the corresponding means of the population we see that a more balanced sample is achieved. The decision makers' choice menu consists of 437 alternative GPs meaning that 437 GPs have been ranked as the most preferred GP by at least one inhabitant.
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In Table 2 we describe variables at the level of the GP. We observe that 53% of the GPs in Oslo are specialists in general medicine, and that 80% of the GPs in Oslo are born in Norway. Further, the average age of GPs in Oslo is 47 years and 38%
of the GPs are females, and 66% of the GPs are married.
Since travel is costly, we expect that GPs with practices that are located close to the consumer's residential address are preferred to GPs located further away.
We expect, ceteris paribus, the choice probabilities to be decreasing in travel time and travel distance. In order to achieve a monetary measure of the travel costs, a set of prices for distance and time is needed. A high-cost and a low-cost mode of travel is suggested, corresponding to travel by means of taxi and travel by means of private car. The fare schedule of the biggest taxi company in Oslo is used to get costs associated with taxi travel. To compute the costs associated with travel by means of private car a cost estimate of e 0.40 per kilometer is applied, which also corresponds to the reimbursement rate used by the Norwegian public sector to compensate employees for using their own car on official business.
The decision makers' own time is also part of travel cost. The "shadow price of time" is of course an individual specific variable and likely to be dependent of age, health and employment status. This information is not available at the level of the individual. A measure of the value of time spent on travel, as estimated 5 We thus ignore the small number of GPs not ranked as number one by any of the decision makers.
by the Norwegian Institute of Transport Economics (Killi, 1999) , is applied as the monetary cost of the decision makers' time use, although using such an aggregate is of course not beyond critique. The formulas for calculating travel costs are presented in Table 3 . The travel costs associated with traveling to the GP is multiplied with a factor of 2, since patients travel both back and forth. For given prices, the travel costs is a linear function of distance and time.
Traveling to the GP by taxi is of course more expensive than traveling by own car, as the kilometer price is more three times as high. An equally important issue, however, is the fact that these two modes of transport have different cost structures as there is a starting fee required for each taxi trip.
In order to follow the idea that consumers prefer GPs who resemble themselves on observable characteristics, our representative utility function specified in the next section will include variables interacting characteristics of the alternative GPs with corresponding characteristics of decision makers. In Table 4 we describe the suggested interaction variables using the corrected sample of decision makers
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. We compute the absolute value of the age difference between the patient and the GP, agedifference. We see that the average age difference between consumer and the selected GP is 16 years. Since an increase in agedifference implies that that the patient and GP are more different, we expect agedifference to have a negative effect on choice probabilities. The dummy variable gender f f (gender mm ) is equal to one when the female (male) decision maker and the GP have the same gender, and zero otherwise. We see that 23% of sample are men who chose a male GP while 38% are women who chose a female GP. In other words, 61% chose a GP with the same gender and 39% selected a GP with different gender. We expect gender ii to have a positive effect on choice probabilities. The mean travel distance between decision makers and the chosen GP is 2.64 kilometers and the mean travel time is 0.04 hours. We also see that the mean travel cost associated with travel by private car is e 1.42 whereas the mean travel cost associated with travel by taxi is e 7.40. 
The crucial part of the assumptions underlying the standard MNL model is that the random factors, ε nj , are uncorrelated over alternatives, as well as having constant variance across alternatives. In the context of this paper these assumptions would require unobservable factors related to alternative GPs located in the same neighborhood to be uncorrelated and have the same variance. One may argue that two GPs located in the same neighborhood are likely to be closer substitutes as compared to two GPs located in different areas. This kind of reasoning suggests that it may be appropriate to specify a nested logit model where GPs who are close substitutes are considered to belong to the same nest. Fortunately, it is straightforward to relax the restrictive assumptions underlying the standard MNL model and specify a nested logit model where the MNL model is included as a special case.
The challenge is that an infinite number of nested logit models could be specified to represent the situation at hand, as any given city can be divided into geographical areas in an infinite number of ways. In particular, if one choose to specify a nest structure with a small number of large areas with many alternatives in each nest, one are less likely to place GPs that are close substitutes in different nests. On the other hand, one is more likely to place GPs that are not close substitutes in the same nest.
We now let the set of alternative GPs J be partitioned into K subsets denoted
. . , K and refer to the K subsets as nests. The utility consumer n obtains when selecting GP j in nest B k is equal to the sum of the deterministic and stochastic part of utility as expressed by (1). The nested logit model is obtained by assuming that the ε nj 's has a joint cumulative distribution given by
The parameter λ k indicates the degree of independence in unobserved utility between alternatives within nest k. A higher value of λ k indicates greater independence and less correlation. When λ k = 1 for all k, representing independence among all the alternatives in all nests, the nested logit model reduces to the MNL model.
Testing the hypothesis λ k = 1 for all k is thus a valid test for the appropriateness of the MNL model.
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In this paper V nj is specified as a linear function of observable variables:
where X nj and Z j are vectors of explanatory variables and β and γ are vectors of the unknown parameters to be estimated. The latter parameters is assumed constant across nests, GPs and decision makers and may be interpreted as marginal utilities within the random utility framework. X nj are explanatory variables interacting characteristics of the GP j with characteristics of consumer n, and Z j are explanatory variables describing characteristics or attributes of GP j. In contrast with X nj , Z j does not show any variation between decision makers, or in other words, there are no "within alternative" variation in Z j . These vectors will include the following variables:
We see that the Z j vector include area indicators such that z nest jk = 1 if GP j is part of nest k. By estimating nest specific constants one ensure that the probability of choosing a GP within nest B k is consistently estimated. Conditioned on X nj , Z j , the probability that consumer n choose GP i can be expressed as:
A property of the nested logit model is that we get closed form expressions for P ni .
It can be shown that the probability of choosing GP i in nest B k is given by:
In the next section we present the results from a nested logit model where , and all the decision makers are given identical choice sets. It should be noted that specifying a rank ordered logit model (Beggs, Cardell and Hausman, 1981) and utilizing the information on the alternatives ranked second and third was also considered. Although specifying such a model would allow us to extract more information from the data, extracting more information seems superfluous in the situation at hand.
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Further, rank ordered logit models are vulnerable to heteroscedasticity (Hausman and Ruud, 1987) as choices of the alternatives with lower ranking are made more randomly. We therefore proceed and estimate a nested logit model by means of the maximum likelihood method available in the software STATA version 10.
Estimation and results
The results from nested logit regression are reported in Table 5 . Most of the estimated coefficients are statistically significant. The results confirm the result from Lurås (2003) that GPs with specialist status have, cet. par., higher probabilities of being chosen than non-specialists. We also see that the estimated effect of the variables GP born in Norway and marriedGP are positive.
From the estimated effects of ageGP (positive effect) and agedifference (negative effect) we can make the interesting interpretation that consumers indeed do prefer GPs with similar age, but a GP who is older is preferred to a GP who is younger than oneself. An alternative interpretation of this result is that older
GPs are preferred to younger GPs, and that the size of this positive effect of GP age is stronger the older the patient. The estimated effect of gender f f and gender mm has the expected sign, supporting the idea that consumers prefer GPs 9 We ignore the postal code region 00 which is reserved for special addresses such as the royal castle.
10 The author is also unaware of any standard software allowing for a nested specification of the rank ordered model. Prob > chi2 = 0.0000 Prob > chi2 = 0.0000 (*) significantly = 0 at the 5 % level (two tailed test) (**) significantly = 0 at the 1 % level (two tailed test)
with the same gender. It is also interesting to compare the differences in magnitude of male and female consumers' preferences for having a GP with the same gender as expressed by the difference in the estimated effect of the two variables gender f f and gender mm . The results indicate that male consumers have stronger (p-value <0.01) preferences for having a GP with the same gender as compared to female consumers. We observe that the area dummies assigned to three of the city areas have significantly negative effect on choice probabilities. The interpretation is that a practice located in the reference category west is considered to be favorable The vectors β and γ may be interpreted as marginal utilities. Having an estimate of the marginal utility associated with the travel costs, we may derive an estimate of the willingness to pay for attributes of GPs. This approach is often referred to as the travel cost method, a method more frequently used in environmental economics (Parsons, 2003) . By definition, a decision maker's willingness to pay for an attribute such as specialist status is the increase in travel costs that keeps the decision maker's utility constant given that GP specialist status "change" from non-specialist to specialist. As described in Train (2003, p 43) we may take the total derivative of utility with respect to travel costs and specialist status and 11 Dissimilarity parameters slightly larger than one are not necessarily inconsistent with random utility theory. Dissimilarity parameters may never be negative, however. For discussions of necessary and sufficient conditions for dissimilarity parameters to be consistent with random utility theory consult Börsch-Supan (1990) and Herriges and Kling (1996) .
An application: Estimating the willingness to pay for GP attributes
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set this derivative to zero as utility is kept constant:
∆ U = γ ∆ specialist+β ∆ travel costs= 0. Now we may solve for the change in travel costs that keeps utility constant for a change in specialist status:
We note that the willingness to pay is positive as the cost coefficient γ is negative.
In Table 6 we have computed the willingness to pay estimates by using (2). The standard errors of these ratios, which are needed to calculate the confidence inter- The disutility of the travel costs and the utility of the GP attributes is experienced at each consultation, and hence, the estimates presented in Table 6 denotes the willingness to pay per consultation. The willingness to pay estimates resulting from the Taxi Travel Model are higher than the estimates from the Car Travel
Model. Still the willingness to pay for consulting a specialist in general practice appear to be low. When travel costs are calculated by means of taxi prices, the estimated willingness to pay for specialist status of a GP amounts to only e 0.89 per consultation, whereas the estimated willingness to pay for having a GP with the same gender amounts to respectively e 1.71 and e 3.55 for female and male decision makers, respectively.
Discussion and conclusion
The value or importance that decision makers attach to each attribute of the alternatives will in general vary. A limitation of the specified logit model is that it is unable to handle random taste variation. One might argue that some decision makers possess poor information on the concept of the specialist status, and hence that estimating the same β and γ for all decision makers is a mis-specification.
Although random taste variation can be incorporated in mixed logit models, estimation of such a model with the present choice set does not seem feasible due to the heavy computational burden. Estimation of a mixed logit model would most likely require a significant reduction in the number of alternatives. In this paper we have handled some elements of taste variation, by taking account of the possibility that GP attributes such as gender do not affect a male decision maker in the same way as a female decision maker, and by taking account of the fact that a young patient may value high physician age differently than an elderly patient.
Some of the consumers may have chosen a GP located close to their workplace, in order to combine everyday commuting with GP visits, and one may argue that closeness to workplace should be included as a GP attribute. Multi-purpose trips combining GP visits with commuting may imply that the computed travel costs are slightly exaggerated for some of these consumers. However, the presented model includes nest specific constant terms in the specification of representative utility implying that the choice probabilities, and the effects of travel costs, are identified by within-nest-variation in variables, and one may argue that unobservable effects such as "high density of work places" in certain areas are controlled for.
In order to assess the robustness of the estimated parameters and corresponding estimates of willingness to pay, several alternative models have been estimated. Second, the presented model was also estimated applying a random sample that was not corrected for endogenous sample selection. It is interesting to note that none of the estimated coefficients nor estimates of willingness to pay were statistically different. The implication of this result is that, even if there is evidence that the share of the population who took active part in the GP choice process differs from the share who remained passive, there is no evidence suggesting that their preferences for attributes of GPs are different.
There is evidence suggesting that consumers prefer GPs who resemble themselves on observable characteristics and it seems reasonable to conclude that the consumer's choice of GP is not random. Our estimates of the willingness to pay for consulting a specialist in general medicine seems to indicate that the willingness to pay is quite low and lower than the extra fee specialists in general medicine received at the time. An interpretation is thus that that the authorities' willing-ness to pay is higher than that of the patients. Several scenarios may lead to such an outcome. One particular scenario that is consistent with the presented results is one where the a higher consultation fee is motivated by specialists being closer substitutes to secondary care, and further, that specialists are expected to have lower referral rates compared to non-specialists. The specialist status is indeed valued by patients, and even more so by the authorities because fewer referrals to secondary care means lower health care costs. In other words we may not conclude that the situation at hand is one where the supply of specialist consultations are higher than what is socially optimal.
Since 2005, part of the extra fee specialists receive is paid by the patient, in the form of a e 3.30 patient co-payment. Since this co-payment rate is higher than the willingness to pay estimates presented here, an idea for future research would be to examine whether the introduction of a patient co-payment for consulting specialists in general medicine has affected the demand for the services of these specialists.
Appendix A: * No match was found for the non-participant with propensity score 0.07. This particular observation was matched with a candidate with a propensity score of 0.08.
